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SPECIFICATION 

1. Title of the Invention • 

VACUUM PROCESSING APPARATUS 

2. Claim 

A vacuum processing apparatus that keeps a 
semiconductor wafer in vacuum and moves the semiconductor 
wafer from a semiconductor device manufacturing apparatus 
another semiconductor device manufacturing apparatus in 
vacuum. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a vacuum processing 
apparatus used in a semiconductor device manufacturing 
process . 

[Description of the Related Art] 

In a conventional vacuum processing apparatus, a 



semiconductor wafer carrier is stored and conveyed from a 

SGTuXCGn^u-C lCI uSVICc i l idu U i. a u l Uii Hy appdiaLUS lO dnu LiicI 

semiconductor device manufacturing apparatus under 
atmospheric pressure. 
[Problems to be Solved by the Invention and Object] 
However, in the conventional apparatus, the 
semiconductor wafer placed in the carrier is exposed to the 
atmosphere, and water vapor and oxygen in the atmosphere 
reach the surface of the semiconductor wafer. This leads to 
generation of a natural oxidation layer, moisture absorption, 
etc. Accordingly, the contact resistance is increased and 
the surface quality is degraded in a semiconductor device 
manufacturing process. In addition, foreign bodies existing 
in the atmosphere cannot be completely prevented from 
adhering to the semiconductor wafer. In addition, in a 
semiconductor device manufacturing apparatus that requires 
vacuum processing, it is necessary to change the environment 
around the semiconductor wafer from an atmospheric pressure 
state to a vacuum pressure state before processing, and then 
allow the environment around the semiconductor wafer to 
return to the atmospheric pressure state from the vacuum 
pressure state after processing. Accordingly, it takes a 
relatively long time to change the environment between the 
vacuum state and the atmospheric pressure state. In 
addition, there is a risk that the pressure change between 
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the vacuum pressure and the atmospheric pressure will cause 
foreign bodies to flow upward and adhere to the 
semiconductor wafer. 

In order to solve the above-described problems, an 
object of the present invention is to make a semiconductor 
device manufacturing process simpler and more stable, to 
increase the throughput of the semiconductor device 
manufacturing process, and to prevent foreign bodies from 
adhering to a semiconductor wafer in the semiconductor 
device manufacturing process . 

[Means for Solving the Problems] 

In order to solve the above -described problems, a 
vacuum processing apparatus according to the present 
invention keeps a semiconductor wafer in vacuum and moves 
the semiconductor wafer from a semiconductor device 
manufacturing apparatus to another semiconductor device 
manufacturing apparatus in vacuum. 

[Embodiment] 

Fig. 1 is a schematic diagram illustrating a wafer 
carrier used in a vacuum processing apparatus according to 
the present invention. Semiconductor wafers (6) are carried 
and stored in a wafer carrier (1) including a vacuum chamber 
(2) that is made of conductive material to prevent 
electrification and a cover (3) that can be opened and 
closed. The cover (3) and the vacuum chamber (2) have a 
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common rotational center shaft (8) . The carrier (1) almost 
completely prevents rattling of the semiconductor wafers (6) 
placed therein when the cover (3) is closed. The vacuum 
chamber (2) has grooves for supporting the semiconductor 
wafers (6) . In addition, the vacuum chamber (2) has an 
inspection hole (4) on the side opposite to the cover (3) so 
that the semiconductor wafers (6) stored therein can be 
observed. The vacuum chamber (2) and the cover (3) can be 
vacuum-sealed with an O-ring (5) , and a space between the 
vacuum chamber (2) and a load lock chamber (7) of a 
semiconductor apparatus can also be vacuum- sealed with an 0- 
ring (13) . As shown in Fig. 2, when a semiconductor wafer 
is input to a manufacturing apparatus from the wafer carrier 
(1) , the wafer carrier (1) , which is kept in vacuum, is 
connected to the load lock chamber (7) . Then, the load lock 
chamber (7) is evacuated to vacuum by opening a valve (10) 
between the load lock chamber (7) and a vacuum pump (9) . 
After the load lock chamber (7) is evacuated to vacuum, a 
robot (8) placed in the load lock chamber (7) opens the 
cover (3) of the wafer carrier (1) . Then, the semiconductor 
wafer (6) is pulled out from the wafer carrier (1) by the 
robot (8) and is input to a reaction chamber (12) that is 
evacuated to vacuum by a vacuum pump (15) . Then, a 
necessary process is performed. 

When a semiconductor wafer is inserted into the wafer 
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carrier (1), first, the wafer carrier (1) is connected to 
the load lock chamber (7) and the robot (8) placed in the 
load lock chamber (7) opens the cover (3) of the wafer 
carrier (1) . In this state, the valve (10) between the 
vacuum pump (9) and the load lock chamber (7) is opened to 
evacuate the load lock chamber (7) and the wafer carrier (1) 
to vacuum with the vacuum pump (9) . Then, the robot (8) in 
the load lock chamber (7) inserts the semiconductor wafer 
(6) into the wafer carrier (1) . After the semiconductor 
wafer (6) is completely stored in the wafer carrier (1) , the 
robot (8) in the load lock chamber (7) closes the cover (3) 
of the carrier, and then closes the valve (10) to stop the 
evacuation. Then, a valve (11) of nitrogen gas (14) 
connected to the load lock chamber (7) is opened to increase 
the pressure in the load lock chamber (7) to the atmospheric 
pressure. Then, the wafer carrier (1) is conveyed to the 
next apparatus . 

Accordingly, the semiconductor wafer is prevented from 
coming into contact with oxygen, water vapor, and foreign 
bodies or from being subjected to pressure change. In 
addition, it is not necessary to change the environment 
between the vacuum pressure state and the atmospheric state, 
which requires a relatively long time. 
[Advantages] 

As described above, according to the present invention, 
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a vacuum processing apparatus keeps a semiconductor wafer in 
vacuum and moves the semiconductor wafer from a 
semiconductor device manufacturing apparatus to another 
semiconductor device manufacturing apparatus in vacuum. 
Accordingly, a semiconductor device manufacturing process is 
made simpler and more stable, the throughput of the 
semiconductor device manufacturing process is increased, and 
foreign bodies are prevented from adhering to the 
semiconductor wafer in the semiconductor device 
manufacturing process . 
4. Brief Description of the Drawings 

Fig. 1 is a schematic diagram illustrating a wafer 
carrier used in a vacuum processing apparatus according to 
the present invention. 

Fig. 2 is a schematic sectional view illustrating the 
manner in which the waver carrier is attached to the vacuum 
processing apparatus according to the present invention. 

Fig. 3 is a schematic diagram illustrating a 
conventional wafer carrier. 

1 . . .wafer carrier 

2 . . .vacuum chamber 

6. . .semiconductor wafer 

7 . . . load lock chamber 

8 . . . robot 

9 . . . vacuum pump 
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